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They seem to be quite unf ossilif erous except at one or two localities
in Hawaya and Bani Zainan, where they contain casts of
Melanoides tuberculata.
Mr. Philby first met with these on the western edge of Al Na'la,
on the route to Hufuf, and they appear again in collections from
Umm al Khisa, 'Uyun, and the Thuwair ridge. Here and at Al
Kharza they form low ridges, thinly strewn at the last locality
with pebbles from the gravels. Beyond Hufuf they appear on
the ridge between Khin and Jabrin, forming hillocks at the
southern edge of Summan and at intervals to as far south as
Adraj, and at Hawaya, Bani Zainan, and Rumaila.
Oheesman found the same kind of rocks forming Jabal Jawamir
and Jabal Jabrin al Wasti.
At Jabal Jawamir Cheesman found them underlain by white
and pink sandstones cemented with salt. Mr. Philby found a
pink compact sandstone (but with calcareous cement) beneath
the white chalky sandstones at Al Kharza and probably in the
same relation also at Jaub Ba'aij.
There is no certain evidence of the age of these chalky sand-
stones but they are almost certainly younger than the Miocene ;
they are probably even younger than the gravels which form the
stony plains.
The presence in them at some localities of Melanoides tuberculata
indicates deposition of the sands at those places in water, but it
is possible that the cementing material has been derived from the
gradual seeping up of solutions rich in calcium carbonate (and
probably sulphate), as in the * surface limestones' of parts of
South Africa. That supplies of calcium salts are available is
shown by the prevalence of surface deposits of gypsum and of
calcareous concretions over much of the area occupied by the
c chalky' sandstones.
Some pebbly calcareous sandstones from Raqqat al Shalfa and
the eastern edge of Sahma have a white calcareous matrix like
that of the c chalky ' sandstones, and it may be that these too are
surface deposits. Cheesman, however, found a rather simitar
rock underlying loose gravels in the Jafora desert.
True conglomerates with rounded water-worn pebbles are only
found in the beds of the Wadi Sahba and Wadi Dawasir. In the
latter they form knolls near Barzan, the conglomerates overlying
sandstone. There they contain pebbles of sandstone as well as of
quartz, granite, etc., and the matrix is sand, with a thin film of
gypsum frequently surrounding the pebbles. The matrix of the
Wadi Sahba conglomerate is much more calcareous and resembles
that of the * chalky * sandstones. A conglomerate from Wadi
Ranya has all the appearance of a recently cemented gravel.

